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Erythrolitmin  possesses  singular  potentialities  as  a  vital  stain 
because  it  continues  to  behave  as  an  indicator  during  the  many 
weeks that it remains in the body.  McMaster  has utilized it for a 
study of renal physiology (1).  To increase the usefulness of the dye- 
stuff a  method is desirable for its preservation in situ within tissues 
fixed for histological purposes.  The following procedure has proven 
satisfactory. 
The animals are stained with a 2 per cent solution of purified erythrolitmin (2), 
made up just prior to use and boiled for 2 minutes to sterilize it.  Four intraperi- 
toneal injections of 0.5 cc. of the solution at intervals of 2 days result in a marked 
and widespread vital staining of adult mice.  The animals are killed 2 days after 
the last injection.  For rats 1 cc. is used.  With rabbits the route of administration 
should be varied, four injections of 5  cc. being given at intervals of 3  days, the 
first intravenous, the next intraperitoneal, then one into the subcutaneous tissue 
of the flank, and finally an intraperitoneal injection again.  The situation of the 
dye in the tissues varies with the interval elapsing after its introduction (3). 
As fixative 8 per cent formalin in isotonic saline solution is employed (20 cc. of 
commercial formalin solution to 80  cc. of 0.9 per cent salt solution).  The slices 
of  tissue should be removed with  a  sharp  scalpel or razor,  since scissors cause 
much local damage as disclosed by changes in the indicator color.  The material 
may be left in the formalin solution for a long period without harm, but 24 hours is 
sufficient.  Dehydration, clearing and embedding in paraffin are done as ordinarily. 
The  sections  are  lightly  stained  with  hematoxylin  (Ehrlich's or  Delafield's), 
differentiated with acid alcohol, transferred to tap water for 2 minutes, dehydrated 
and mounted in balsam.  When first mounted the erythrolitmin is blue, as result 
of the alkalinity of the tap water; but within 24 hours the acidity of the balsam 
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has sufficed to turn it red.  Granules  containing it are sharply  demarcated and 
light pink to dark red, according to the amount present.  The sections keep well 
in the dark, but strong light turns the dye brown. 
Erythrolitmin  is laid  down in such concentration  within Some cell granules 
that when it begins to dissolve a colored cloud forms about them, blurring their 
margins (4).  An excellent criterion is thus provided of the adequacy of various 
methods of fixation.  The one here described retains the indicator without per- 
ceptible loss.  Needless  to say, however, those color nuances from red through 
violet to blue which are noted in the living tissues and which give to the dye its 
special value as an indicator of vital  conditions, are wholly lost.  In fixed speci- 
mens the hue alters with the intercurrent changes in reaction. 
The Iocalizations of pigment in the living tissues of animals vitally 
stained  with  litmus,  as  such,  have  already  been  reported  upon  (5). 
There  is  no  need  to  describe  comprehensively  the  pigmentation  in 
specimens fixed and sectioned after staining with erythrolitmin,  since 
it is almost identical with that after litmus injections, as would follow 
from the fact that the dye is not only the principal  ingredient of litmus 
but  the  one having  greatest  tinctorial  value  as  a  vital  stain.  The 
matrix  of  certain  tissues  stains  diffusely  (bone,  cartilage  and  con- 
nective tissue), appearing a  brilliant blue during life.  In the cells of 
numerous organs the dye is stored in granular form, and in all healthy 
cells in which this happens,  except those of the upper portion of the 
convoluted  tubules  of  the  kidney,  these  granules  are  red.  The 
macrophages everywhere throughout  the body store erythrolitmin  in 
large, homogeneous granules.  Like other material ingested in quantity 
by such cells, it gives rise to proliferation of them.  After an injection 
of litmus  the staining is at first most intense near  the surface of the 
macrophage  granules  (6); but later  it becomes the same throughout 
them.  The latter condition was regularly found in the fixed erythro- 
litmin  specimens,  doubtless because  the  animals  were  killed  late  in 
the  process  of  storage.  The  fibroblasts  everywhere  contained  fine 
granules of the stain, as Evans and Scott (7) have noted of other acid 
dyes,  and  Rous  of  litmus.  Very  occasionally  a  connective  tissue 
fibre showed a few minute granules at its junction with the fibroblast. 
In order to determine how widely erythrolitmin  can be distributed 
in the tissues, mice were given repeated intraperitoneal injections of it 
over a  period of 3 months,  each animal receiving 23 cc. of 2 per cent 
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weight,  remaining  healthy  to  all  appearances.  At  autopsy  the 
staining  proved  intense  and  widespread.  The  findings  were  in 
general the same as in animals heavily stained with litmus, and hence 
will not be gone into at length; yet certain localizations deserve record. 
The adipose tissue of the omentum and that around the kidneys and 
uterus had undergone an extraordinary change in constitution.  It no 
longer contained fat but was now composed of large cells distended 
with  erythrolitmin, in  most  cases  as  a  solitary,  large  red  granule 
with the cell nucleus at the periphery as in the ordinary "seal-ring" 
arrangement of the fat cell.  A similar changehas been reported for 
other highly colloidal dyes.  Granular  staining had  taken place in 
many  elements  besides  those  of  the  reticulo-endothelial  system. 
Some cardiac muscle fibres  contained fine granules of erythrolitmin 
next the nuclear poles.  A  few of the smooth muscle fibres  of the 
abdominal viscera generally,--with the one exception of the uterus,-- 
likewise held them.  The cells of the pancreatic acini contained a few 
granules  showing the indicator,  but  the islet  tissue was  unstained. 
The  vascular  endothelium throughout  the  body,  and  the  cells  of 
Bowman's  capsule  (kidney  glomeruli)  exhibited  a  fine  granular 
staining.  The  transitional epithelial cells of the bladder,--but  not 
those of the ureter or kidney pelvis,--held a  few granules.  Hesse (8) 
has noted a  similar localization of trypan blue in the bladder epithe- 
lium.  A  few  ciliated  columnar  epithel.ial  cells  of  the  respiratory 
system  contained fine  granules.  Glasunow  (9)  states  that  trypan 
blue stains many of these cells when repeatedly injected into guinea 
pigs.  The skeletal muscle, the brain  (including  the  neuroglia)  and 
the parenchyma of the salivary glands, thymus, thyroids, and para- 
thyroids, contained none of the indicator.  The tela  choroidea had 
many macrophages within its meshes that had stored erythrolitmin, 
but the secretory cells were unstained. 
Mice given four injections of 0.5  cc.  each hold the erythrolitmin 
without apparent loss for periods of 6 months or more.  Rats lose a 
little of the dye in that time, but even after 9 months the granular 
and diffuse staining is well marked, a  fact noted after vital staining 
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DISCUSSION 
The distribution and segregation of highly colloidal vital dyes follow 
definite lines irrespective of the pigment employed (10), the localiza- 
tion of one dye differing from  that of another only in details  (11). 
Erythrolitmin well exemplifies this rule.  The minutiae of the staining 
here reported are not unique, nor indeed are they peculiar to extraneous 
pigments.  The  granular  localization  in  cardiac  muscle  resembles 
that seen in brown atrophy of the heart, while the general distribution 
of erythrolitmin has  similarities to  that of the pigments present in 
clinical and experimental hemochromatosis (12).  There is reason to 
suppose that the abundance of pigment in the liver parenchyma in this 
disease is the result of hepatic damage.  Taken  together,  the facts 
give ground for the supposition that the morbid pigments just men- 
tioned are segregated within the body by the same processes as are 
the highly  colloidal  "acid"  dyes,  a  view  already  put  forward  by 
v. MSllendorff (13). 
SUMMARY 
A method for  fixing  erythrolitmin in  tissues  for  subsequent histologi- 
cal examination  is described.  Some  features are  recorded  of  the 
distribution  of the indicator  in animals receiving  it  in large  quantity. 
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